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(57) [Abstract] 

[Object] To provide a door lock apparatus in which a portion of the door lock 
apparatus projecting toward a luggage room is eliminated to widen the space 
of a luggage room, and the number of parts can be reduced. 

10 [Means] A lock apparatus of a luggage door 52 comprising a striker 37 fixed 
to one of the luggage door 52 and a vehicle body; a lock member 58 that locks 
or unlocks the striker 37 and that is provided on the other one of the luggage 
door 52 and the vehicle body; and a striker operating mechanism 10 that pulls 
in the lock member 58 engaged with the striker 37 together with the striker 37 

15 to lock the luggage door 52; wherein the striker operating mechanism 10 
includes a turn plate 14 having the striker 37 at an eccentric position with 
respect to the turning center (39); and a sector gear 34 that receives an 
operation force from the electric motor 26 on the opposite side from the striker 
37 with respect to the turning center (39) of the turn plate 14 to turn the turn 

20 plate 14. 

[Scope of Claims for Patent] 

[Claim 1] A door lock apparatus comprising: a striker fixed to one of a 
door and a vehicle body; a locking member that locks or unlocks the striker and 
that is provided on the other one of the door and the vehicle body; and a striker 
25 operating mechanism that pulls in the locking member engaged with the striker 
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together with the striker and that locks the door, wherein 

the striker operating mechanism includes a turning member having the 
striker at an eccentric position with respect to the turning center; and an 
operation force receiving unit that receives an operation force from the drive 
5 source on the opposite side from the striker with respect to the turning center to 
turn the turning member. 

[Claim 2] The door lock apparatus according to claim 1, wherein the 
drive source is an electric motor, the operation force receiving unit is a sector 
gear that is integrally provided on the turning member and that meshes with a 

10 pinion rotated by the electric motor and receives rotation of the pinion. 

[Claim 3] The door lock apparatus according to claim 2, wherein the 
turning member is mounted on a vehicle body such that the turning member 
and the electric motor are respectively supported on a front and a back of a 
base plate, the pinion rotated by the electric motor penetrates the base plate 

15 and meshes with the sector gear. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] The present invention relates to a door lock apparatus 
that locks and unlocks a door of a vehicle, and more particularly, to a door lock 
20 apparatus used for a vehicular luggage door. 
[0002] 

[Conventional Technique and Problem thereof] A conventional door lock 
apparatus for locking or unlocking a door (luggage door) of a luggage room 
accommodating a luggage is provided at its vehicle body side with a striker and 
25 at its luggage door side with a lock mechanism that engages with the striker 
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and locks or unlocks the luggage door. 

[0003] Especially in the case of expensive cars, the weight of the operation 
force required when the luggage door is to be closed is reduced to give an 
upscale image to the opening and closing operation of the luggage door. This 
5 door lock apparatus has such a structure that if the lock member of the lock 
mechanism is lightly engaged with the striker, a switch detects this operation 
and based on this, the striker operating mechanism is driven, the lock member 
locks the striker to pull the striker downward, and pulls the luggage door 
strongly to lock the door. 

10 [0004] The striker operating mechanism includes a screw shaft that moves 
the striker fixed to a tip end of the striker operating mechanism substantially in 
the vertical direction, a nut that is provided at its outer periphery with a gear 
and that is threadedly engaged with the screw shaft such that movement of the 
nut in the axial direction is limited, and a pinion that meshes with the outer 

15 peripheral gear of the nut to transmit the rotation of the electric motor to the nut. 
Accordingly, when the electric motor is driven based on the detection of the 
switch, the screw shaft that is rotated through the pinion and the nut is lowered, 
and the screw shaft strongly pulls the lock member of the lock mechanism 
toward the vehicle body together with the luggage door. The door lock 

20 apparatus having such a structure has a merit that the operation force of the 
luggage door that had to be closed relatively strongly is reduced, but has the 
following drawbacks. 

[0005] That is, when the luggage door is a rear door, the screw shaft that 
brings the lock member the lock member fixed to a lower end of the luggage 
25 door into engagement must be provided such that the engagement surface is 
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slightly inclined rearward because the luggage door is turned around a hinge of 
an upper portion of the vehicle body. That is, since the screw shaft brings the 
lock member that lowers in an arc into engagement and then pulls the lock 
member in the same direction to lock the same, it is necessary to design the 
5 striker to be capable of moving along the arc. 

[0006] Accordingly, it is necessary that the screw shaft is also inclined slightly 
rearward in addition to the striker and thus, a lower end of the shaft projects 
toward the luggage room in front of the vehicle body, which narrows the space 
of the luggage room. Further, the door lock apparatus of this structure 

10 requires a mechanism for supporting the screw shaft and the striker such that 
they can slide, in addition to a nut that transmits the rotation to the screw shaft 
to the shaft. The door lock apparatus also requires a supporting structure that 
limits the movement of the nut in the axial direction. Accordingly, the number 
of parts and the cost of manufacturing the apparatus are increased. 

15 [0007] 

[Object of the Invention] Based on the problems of the conventional 

door lock apparatus, it is an object of the present invention to provide a door 
lock apparatus capable of eliminating a portion of the door lock apparatus 
projecting toward the luggage room, widening the space of the luggage room, 
20 and reducing the number of parts. 
[0008] 

[Summary of the Invention] 

To achieve the above object, the present invention provides a door lock 
apparatus including: a striker fixed to one of a door and a vehicle body; a 
25 locking member that locks or unlocks the striker and that is provided on the 
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other one of the door and the vehicle body; and a striker operating mechanism 
that pulls in the locking member engaged with the striker together with the 
striker and that locks the door, wherein the striker operating mechanism 
includes a turning member having the striker at an eccentric position with 
5 respect to the turning center; and an operation force receiving unit that 

receives an operation force from the drive source on the opposite side from the 
striker with respect to the turning center to turn the turning member. 
[0009] According to the above structure, since the screw shaft projecting 
downward of the striker used in the conventional door lock apparatus can be 
10 eliminated, the space of the luggage room can be widened. Furthermore, a 
mounting unit of the striker and the operation force receiving unit that gives the 
striker the rotation are formed as one turning member. Thus, the number of 
parts can be reduced as compared with the conventional door lock apparatus. 
[0010] 

15 [Embodiments] Exemplary embodiments of the present invention will be 

explained below. Fig. 4 is a sectional view of a rear portion of an automobile 
having a door lock apparatus of the present invention. In Fig. 4, a vehicle 
body includes a space for accommodation 57 formed inside a rear panel 54, a 
luggage room 56 surrounded by a wall surface 55, and a luggage door 52 

20 turned (opened and closed) around a hinge (not shown) located above the 
vehicle body. 

[0011] A striker operating mechanism 10 is mounted on a rear surface of an 
inner panel 54a of the rear panel 54 projecting toward the space for 
accommodation 57. A luggage lock mechanism 53 constituting the door lock 
25 apparatus together with the striker operating mechanism 10 is mounted on the 
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luggage door 52 at its location corresponding to the striker operating 
mechanism 10. 

[0012] The luggage lock mechanism 53 has the lock member 58. The lock 
member 58 is fixed to a lower portion of the door at an angle substantially 
5 extending along an arc moving locus L along that the luggage lock mechanism 
53 and the luggage door 52 turn around the hinge. The lock member 58 
includes a hook member that is turned by normal rotation of the electric motor 
9 to lock or unlock the striker 37, and a latchet member that limits the turning 
motion of the hook member. Thus, if the luggage door 52 is turned with light 
10 force to bring the lock member 58 into engagement with a straight portion 37a 
of the striker 37, the switch that detects this engagement state can be turned 
ON and the striker 37 can automatically be locked. 

[0013] When a releasing switch (not shown) provided on a driver's seat or a 
rear portion of the vehicle body is operated, the electric motor 9 reversely 

15 rotates to move the hook in a striker releasing direction. When the releasing 
switch is operated, a later-described electric motor 26 is driven together with 
the electric motor 9. The pinion 28 rotates in a counterclockwise direction in 
Fig. 2 to turn the turn plate 14 that locked the luggage door 52 in a clockwise 
direction, thereby moving the striker 37 upward. 

20 [0014] The striker operating mechanism 10 includes the striker 37 whose 

straight portion 37a is oriented to a direction substantially perpendicular to the 
moving locus L. The angle of the straight portion 37a is set to such a value 
that the lock member 58 can smoothly engages with the striker 37 and the 
engaged lock member 58 can be pulled in together with the striker 37 on the 

25 moving locus L A reference numeral 35 in Fig. 4 represents a sealing 
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member provided on the side of the rear panel 54 for tightly sealing between 
the door 52 and the rear panel 54 when the luggage door 52 is closed. 
[0015] As shown iaFigs. 1 to 3, the striker operating mechanism 10 includes a 
base plate 12. The base plate 12 is provided at its substantially central 
5 portion with a pivoting hole 18, a screw hole 19 adjacent to the pivoting hole 18, 
and a guide portion 17 and a through hole 20 formed at substantially symmetric 
positions with respect to the pivoting hole 18. The guide portion 17 is formed 
by cutting a predetermined portion of the base plate 12 and by raising this 
portion such that the portion projects forward. The guide portion 17 moves to 

10 guide an outer edge of a left arm 14a of the turn plate 14. The base plate 12 
also has a pair of screw holes 11 formed below the guide portion 17, and screw 
holes 21 and 22 formed at the side of the through hole 20. 
[0016] A driving unit 13 is fixed to a back surface of the base plate 12 in such 
a manner that fixing screws 23, 24, and 25 pass through the screw holes 19, 

15 21, and 22 of the base plate 12 and the threadedly engage into the screw holes 
29, 30, and 31 . The driving unit 13 includes the electric motor 26, a speed 
reducer 27, and the pinion 28 that receives rotation of the electric motor 26 
through the speed reducer 27 and rotates. 

[0017] The through hole 33 formed in a central portion of the turn plate 14 and 
20 the pivoting hole 18 are aligned with each other and the support pin 39 passes 
therethrough so that the turn plate 14 is pivotally provided on a surface of the 
base plate 12. The turn plate 14 includes the left arm 14a and a right arm 14b. 
The left arm 14a includes an embossed striker fixing portion 36 formed at a 
position eccentric from the support pin 39, and the engagement hole 38 into 
25 which a tip end of a switch lever 45 of a limit switch 15 is engaged. The 
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U-shaped striker 37 is allowed to pass through and fixed to the striker fixing 
portion 36 from a front surface side of the turn plate 14, and baked and swaged 
so that the striker 37 is oriented toward a tangent direction of a circle formed 
around the support pin 39. The right arm 14b includes the sector gear 34 
5 (operation force receiving unit). The sector gear 34 meshes with the pinion 28 
projecting from the through hole 20 to turn the turn plate 14 on the opposite 
side from the striker 37 with respect to the support pin 39. 
[0018] The limit switch 15 includes screw holes 41 and 42 provided in one 
side of a switch body 40, a switch lever 45 that moves in a slide groove 32 

10 provided in the other side of the switch body 40, a harness 46, and a connector 
47 connected to a battery. The limit switch 15 is fixed to the base plate 12 by 
means of fixing screws 43 and 44 that pass through the screw holes 41 and 42 
in a state in which a tip end of the switch lever 45 is engaged with the 
engagement hole 38. When the turn plate 14 turns in the counterclockwise 

15 direction in Fig. 2, the limit switch 15 detects a lower limit position of the striker 
37 by the movement of the switch lever 45 in the slide groove 32, and outputs a 
signal for stopping the electric motor 26. When the turn plate 14 turns in the 
clockwise direction in Fig. 2, the limit switch 15 detects an upper limit position 
of the striker 37 by the movement of the switch lever 45, and outputs a signal 

20 for stopping the electric motor 26. 

[0019] According to the door lock apparatus having the above structure, if the 
opened luggage door 52 is turned downward and the lock member 58 is 
engaged with the straight portion 37a of the striker 37, the switch that detects 
the engagement state is turned ON. Based on this, the electric motor 9 

25 normally rotates, thereby turning the hook member, and the hook member 


locks the striker 37. When the striker 37 is locked, the electric motor 26 starts 
normally rotating at the same time, the rotation of the electric motor 26 is 
transmitted to the sector gear 34 through the speed reducer 27 and the pinion 
28. With this structure, the turn plate 14 is turned in the counterclockwise 
5 direction in Fig. 2 in a state where the left arm 14a of the turn plate 14 is moved 
and guided by the guide portion 17, and the turn plate 14 downwardly moves 
the lock member 58 engaged with the striker 37 together with the striker 37. 
With this structure, the luggage door 52 is pulled toward the vehicle body (rear 
panel 54) and is locked in a state where the luggage door 52 is brought into 
10 contact with the sealing member 35 under pressure. Thereafter, even if 

electricity supply to the electric motor 26 is stopped, since the speed reducer 
27 prevents the turn plate 14 from reversely rotating, the locked state of the 
luggage door 52 is not released. 

[0020] In this locked state of the door, if the releasing switch is operated at the 
15 driver's seat or the rear area in the vehicle, the electric motor 9 reversely 

rotates and thus, the hook member of the lock member 58 moves in the 

opposite direction as that described above, thereby releasing the striker 37. 

At the same time, the switch that detects the engagement state is turned OFF, 

and the electric motor 26 reversely rotates. Therefore, the turn plate 14 that 
20 turned to the position shown with the phantom line in Fig. 2 is turned in the 

clockwise direction in Fig. 2, and the striker 37 is moved upward to its initial 

position. 

[0021] According to the door lock apparatus, the striker operating mechanism 
10 does not have the screw shaft, which projects below the striker and is used 
25 in the conventional door lock apparatus, the projecting amount of the driving 
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unit forward of the vehicle is reduced and thus, the space of the luggage room 
56 can be widened. The mounting portion (left arm 14a) of the striker 37 and 
the sector gear 34 that gives the striker 37 a moving force are integrally 
provided on the turn plate 14. Further, the complicated striker moving and 
5 supporting structure is unnecessary unlike the conventional apparatus and 
thus, the number of parts is reduced as compared with the conventional 
apparatus. 

[0022] Although the sector gear 34 is used as the operation force receiving 
unit that receives rotation from the electric motor 26 is used in this embodiment, 
10 the present invention is not limited to this. That is, any means other than the 
sector gear 34 may be used, as long as the means can receive the moving 
force caused by the electric motor 26 and can turn the turn plate 14. 
[0023] 

[Effects due to the Invention] As described above, according to the door 
15 lock apparatus of the present invention, the screw shaft, which projects below 
the striker and is used in the conventional door lock apparatus, is eliminated 
and the space of the luggage room can be widened. Furthermore, the 
mounting portion of the striker and the operation force receiving unit that gives 
the striker a moving force are formed as an integral turning member. In 
20 addition, the complicated striker moving and supporting structure is 

unnecessary unlike the conventional apparatus. Accordingly, the number of 
parts is reduced as compared with the conventional apparatus. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is an exploded perspective view of a striker operating 
25 mechanism of a door lock apparatus according to the present invention; 
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[Fig. 2] Fig. 2 is a front view of an assembled state of the door lock apparatus; 

[Fig. 3] Fig. 3 is a plan view of the door lock apparatus; and 

[Fig. 4] Fig. 4 is a side sectional view of the door lock apparatus together with 

a luggage room. 

[Description of Signs] 
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Striker operating mechanism 

13 

Driving unit 

14 

Turn plate (turn member) 

20 

Through hole 

26 

Electric motor (drive source) 

28 

Pinion 

34 

Sector gear (Operation force receiving unit) 

37 

Striker 

39 

Support pin (Turning center) 

52 

Luggage door (Door) 

53 

Luggage lock mechanism 

54 

Rear panel (Vehicle body) 

58 

Lock member 
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